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We, MiL-Wis ^GiNEEBiNG^ Mx, a Gor- 
poiatiaQ oiganiaed imder ibe laws <^ tbe 
State of Wlsconan, United States of America, 
(rf 4235, Nordji 127di Street, BIrotikfield, 

5 Wisconsin, United States of America, do here- 
by daJare tbe invaitioi^ for which we pray 
that a patent may be granted to ns, and tbe 
method by wiada it is to be peif omted, to be 
particularly descrS^ed in and by tbe following 

10 stai3ement ; — 

This invenrioi rdates to an imprcnred 
method of casting a ccMicrete stractnre where- 
in a hollow shell of tbe proposed structure is 
cast, Ibe sbdl thai being ccmnected to other 

15 sin^iatly cast s^s to de&ac tbe skdetoa of 
the striEcdire. 

The prior art has known for qidte some 
time of a tedmique for making a concrete 
structure wberdn concrete castings are made 

20 and assembSoi into a hollow siselaxHi defining 
the Tdtinate structure. A copcrete owe is 
then cast into the bellow portions of tbe skde- 
toa. Mentbezs sudi as beanos and adimms 
may be made and connected tt> each other in 

25 sacb fa^on that tbe hdlow pordwis are con- 
nected. Steel reinforcement is vsed where 
desired. 

One proUem witb prior art casting 
techniques of tbe cbaracrer refeire to has 

30 been the securemeixt <^ adeqtu^ toiding be- 
tween tbe jt i m p D se d surfaces of the dieU and 
the core. Tbe pxbblem arises because tbe 
omcrete in the ^hell is generally oompietdy 
set before the core is poured and presents 

35 a smoodi sncf ace imsatisEactory for adueving 
a surface-to-surface bcHxd oi sizeable 
character. Fast techniques for improving tbe 
core to dieU connecdon have generally over- 
looked improvement of the bonding and have 

40 instead involved ccHi^licated in situ casting 
ufting ordinary forms and IkjUow ^lelts 
toge±er; ignoring the problcn) entirely; or, 
most commonly, tbe embeddnig oi steel wires, 



studs, and the like (i.e. keyii^ n^ans) in the 
inside waH of tbe sbelL These wires and 
studs extend from the shell into tbe core 
and are intended to key tbe two tx^gether. 
However, the in^ortant effect of surface^o 
surface bonding along tbe respective pixta^ 
posed surfaces of the shell and core 1^ not 
beai fully appreciated. One reascm for tMs 
inadequate bimding has been the laitance of 
green concrete Le., tbe accumulaticHi of fine 
particles of sand, a^pr^te and cement upon 
tbe surface of the casting. 

The b(Hul wall of tbe prior art shell is 
inaooes^ble ditrir^ casting ajod is set after 
casting thereby raising a numba: of problems 
wbace attempts are made to insert keying 
meansw For instancy atfter tbe shell is set 
enou^ to remove forms, tbe k^ing means 
cannot be inserted into tbe shell, it no longer 
being plastic. Inasmucb as some form of a 
mold is used in casing tbe dbdl, it is a 
proHemt dming moalding to insert a stud 
or other keying means inta plastic oraoete 
through tbe rmAd wall while still retaining 
lbe ability to leadily assemble and dismantle 
die mold wiibont destroying tbe forms or 
mold waUs. It has b^ pgno^posed to eir^oy 
flat slabs witb inserts whicbi may partially 
sxA^e this problem but has a drawback in 
ceqmring extra labour and sp^dal fittings 
and assembly terhniqiTes in order to surrive at 
satisfactory sbdl members. 

A further disadvantage in tisang keying 
means sudb as studs is 1& increased diffiorlty 
in i^acing reinforcing steel in tbe shell due to 
interference by the keying means. 

Ahbou^ the shell and core type of coo- 
struction has been kiwwn for upwards of 
SO years, tbe aforementioned disadvantages 
have nuHtated against its use. Generally 
speaking, this has becrane ari abandoned art, 
despite the advantages of diminating expensive 
form construction and despite the advent of 



45 



50 



55 



60 



65 



70 



75 



80 



85 



2 



1,038,881 



precast and pxestrcssed concrete over which 
the slieU-and-coie tedinique has nmnezous 
advantages including the greater ease oi 
handlii^ lig^iter weight castings and in terms 
5 of providmg an integral core extending 
through the final building. 

More than 36 years ago, Nathan C Johnson 
devised a method and a contposidon for treat- 
ing concrete ^lerel^ a rou^ textured surface 

10 with the aggr^ate esposed could be produced 
The art has considered this technique as use- 
ful for architectoral but not structural pur- 
poses. Johnson's modus operandi entailed 
using a retarder to retard lhe setting of the 

15 oementitious nraterial at the sudace of a 
concrete casting in such fashion that the 
remainder of the casting mold set to an extent 
where a subsequent sin^te washing or brush- 
ing operatkMi would remove the unset 

20 cemendtious material leaving ^posed a sub- 
stantial surface of aggr^te and roughened 
cement. 

Despite the availabili^ for such an exten- 
sive time interval to all of the paior art teadi- 

25 mgs, no <Hie has recognized the advantages 
in shell-and-core oonstructitMi of retarding 
the setting of the cemenddous material on 
the surface of the inside of a shell whereby 
the problons ci pladng the studs, cleaning 

30 off parting material, casting the core using 
reinforcing and vibrators, and so forth, are 
eliminatedL Utis is true despite: dse advent 
of precast and pre-stressed concrete. 

The inventira can be practiced in produc- 

35 ing sheB-and-core fractures that are pr&- 
stressed, post-tenaoned or unstressed. 

A coaimg of a cetarder is applied to die 
inside wall of the form or mould used to cast 
a shelL When the plastic ccmcrete is then 

40 poured into the assembled mould, a zone of 
retarded setting occurs ad)amit the inside wall. 
Removal of the mould ck* form at an appropri- 
ate time provides a didl wherein a thin re- 
tarded zone on the inner wall is provided, 

45 the remainder of the amcrete of the shdl 
being set suffidendy to permit removal of the 
forms or mouldsw The laitance, in large part 
the relatively unset or stiU-plasdc cemenddous 
material in die retarded zone is dten removed 

50 by any suitable means such as washing, bru^ 
ing^ or a combinadon thereof, thus leaving 
a wall of espo^ aggr^te to \^uck the 
core when poured can readily bond itself. 
According to the present invention there 

55 is pTovi^d a ntethod oi building a concrete 
structure formed of a number of concrete 
shells interconnected 1^ a core bonded vof 
inner walls of the ^idls^ which concprises 
the seeps of al^;ning die shdls in die structure 

60 so that they form a ewe receiving chamber 
and pouring concrete into the core receiving 
chamber in juxtaposed intimate bondin'j reJa- 
tion w^ith the inner trails of the rb^lk "i^herein 
the shells are eadi fcrmed bj assenrbtog a 

65 number cf forms to define the shell, aipptpng 



a retarder to that portion of the forms defin- 
mg the inner walls of the concrete sheli, 
pouring concrete into the forms, allowing 
the concrete to set until the main portion of 
the c(Hiciete shell is set sufficiendy to permit 70 
removal of the forms, removing the forms 
from the concrete shell and removing oemen- 
titious material and retarder from die inner 
walls of the concrete shell thereby exposing 
the aggregate embedded in the set concrete. 75 

Embodiments of the present Invoidon will 
now be described, by way of example with 
reference to the accompanying drawings in 
which: — 

Figure 1 represents a plan cross section 80 
of a rectangular column showing the dis- 
posidcm of the form and the retarder. 

Figure 2 represents a plan cross section 
of the column of Figure 1 during casting 
where the form is filled with concrete and 9S 
vt^ierein a retarded zone is focmed. 

Figure 3 is a perspective representatitm of 
a cast shell, formed pursuant to Figures 1 
and 2, after the moidds or forms have been 
removed, and further showing one maimer 90 
of removing the plastic cemenddous material 
to expose die aggregate m the wall adjacent 
the core. 

Fig. 4 is a plan cross secricxi of the element 
of Fig. 3 after the core has been filled vrith f5 
reinforcing steel and plastic concrete sudi 
as during the construction of a building or 
the like. 

Fig. 5 is a representation of a typical cross 
section througji the shell of a beam or joist, 100 
formed with leinfordng steel, and providing 
bond vralls adjacent the portion where the 
core is to be deposed. 

Fig. 6 represents a circular orfumn which 
may be formed in a fasluc« similar to the 105 
process outlined in Figs. 1—4, 

Fig. 7 represents a typical assembly of 
a concrete shell cdunm and beam members 
at the comer a building. 

Fig. 8 represents an embodiment of the HO 
invention wherein it is desired to provide 
a fillet between a column and a beam, joist 
or the like. 

Fig. 9 represents one manner of joining a 
beam shell to a column shell, and 115 

Fig. 10 represents a cross section through 
one embodiment rf a floor span fabricated in 
accordance with the invend(m. 

Throughout the fcdlowing disclosure, for 
the sake of convenience, similar parts will 120 
be referred to by the same number. 

The procedure followed in connection with 
the present invention is best illustrated in 
Fi^ 1 — 4, while Figs. 5 — 8 show various 
structural variations susceptible to being 125 
practiced by the instant invention along with 
exemplary application (Fig. 7) to a structure. 

Fefetring ficst to Fig. 1, there is slwwn 
an a£2e3±£d forin 1 having outer form trails 
2, 4, 5 and 8 connected'' together in any 130 
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suitable fa^cHi, as by damps or emi nails. 
The form walls may be coEDStracted of wood, 
plywood, sheet metal, sheet metal coaled 
wcod of one sort or anodier, or the like. The 

5 inside cf the outer fonn walls src coated with 
a material suitable for preventing the adhesicoi 
of ccncrete thereto. An inner wall assembly 
pafTt of the form 1, is constitmed of the 
various walls 9, 11, 13 and 15 which nsiy be 

10 fonned of similar materials and OHmected 
in any mitable fashion as by nailing togedier 
or die like 

The inner wall formed by members 9 — 15 
is re^oDsible for defining the "bond wall'* 
15 27 constitutfa^ the surface which the core 
is ultimately to be plac^ in contact with. 
The bond wall 27 is Mened to at a later 
pmnt in connection with Fig. 3 and odier 
Figures. 

20 It will be obarved from F3g. 1 that a 
genendly annular constructicHi is pnmded 
whereby a continuous eodosed ring of cmi- 
crete a sints^e shape will be formed by 
the casting jwocess. Other shapes, as des- 

25 cribed bekw in connection with F5g. 5, are 
fomied in a annlar Ibshion and do not need 
to be annular. Howsver, for cohmms and 
other can^ression members it is de^bred to 
provide an anmilar cross section of any sint- 

30 able diape sudi as rectaaigulaT, dccdar, oval, 
egg shaped, or the lifce. 

Returning to Fig. 1, the inner form walls 
9 — 15 are coaled with a reiarder 17 where- 
uptm the bcmd waU 27 will nltimatsely be 

35 formed after succeeding qperaticmal steps are 
cairied out A suitable letarder is molasses. 
Other retaiders having a hydrocariscon base 
are also smtaUe. 
As a general nde strcKtnial amerce de- 

40 ments are fomied of sted-Eceinfccctng concretEi 
therrfore in the ordinary ^mation seed re- 
inforcement 20 will be di^osed in the fomv. 
The reinforcement 20 is advantageously steel 
nsesh to enable casting a thin-wall shell which 

45 is lighter in weig^ and quite easy to handle. 
The bulk cf the reinforcing sted is thereaftor 
disposed in the core (Figs. 4, 7). After the 
form or mould of Fig. 1 is as^mbloi, tte 
bond wall coated widi the letarder 17, and 

50 the mnf orcement 20 is at in plac^ concise 
is poiued into the annulus between the outi^ 
wall comprising membecs 2 — 8 and the tnnpr 
waU comiMrising menders 9 — 15. The om- 
crete thai proceeds to set, and as shown in 

55 Fig. 2, a retarded z(me 27R is formed. The 
letaided zcme ccmsritntes cementitmus material 
and some a^r^ate, dq>ending on the pene- 
tration of the retarded effect into the shdL 
Generally, however, the retarded zone extends 

60 only a snrall way into the anntdus or shdl. 
Thus, the retarded zone 27R comprises 
mainly cement, sand, sinne small aggr^ate 
and of course the usual water as wdl as tibe 
retarder. The larger aggregate is embedded 



in die concrete which is setting at die usoal 65 
rate. 

Tlffi didl is now allowoi to set at least 
imtil that portion of the shdl outade of the 
letarder influence is suffidendy strong to be 
sdf-supporting ^qwm die removal of die 70 
forms. The f cmns ore removed xxpoa or 
after leadnng the d^iee of set indicated. 

Aftser the major portion of shdl has 
and while the retarder k still mainlaimng 
die letaided zone in a idativdy miset ocmdi- 75 
tion, the form 1 is lemovedi from the shdl 
and the unset oententitious material on the 
bond wall is removed in some suitable fashion 
to provide the bcmd wall 27 as best ^en in 
Fig. 3. A suitable manner of removing the 80 
retarded material compiises waslung tiie same 
with watser 32 emitted from a hose 30 or 
die like: Brushing can <m occasion be toed, 
pref eraWy OHntoed with washing. The stream 
<rf water 32 can be adjusted in prcauie to 85 
avoid damaging the shelL 

As best seen in F%. 4> the ^idl produced 
as a result vf the previoiisfy described stqjs 
is preferabfy now moved to the constructi<m 
site and amnected to other structural dements 90 
inanysuitaWefadM(Hi,ag. as described bdow 
widi respect tn F%. 7. Qace die didl is m 
piaoe^ eg. if a cohmm is diqyosed on its 
footing or other bottxHn memher, core le- 
inf oroement 34 is j^ced, and adjacent mem^ 95 
bers, e.g. beams and jotsts, ate connected 
thereto, die one is cast by poming j^astic 
conoete into tfe various interconnected cores. 
An integral core interconnetiing the various 
coJumn and beam ^dk is thus formed and 100 
indudes in "die previoin^y described column 
sheH a core 31 having embedded therein suit- 
able sted core idnfOTcement 34, whid* is 
bonded continuously around the toid wall 27 
to the a*Bnn shdl 21. In amilar fia^on 105 
dte rfidl-andKTOe beams indude leinfOTcing 
sted embedded in the beam ooxe ^ch is 
bonded to the beam bond wall 47 (Fig. 5). 

The various structural cross sections may 
be aimular as expJained with ite&ience to 110 
Figs. 1 — 4, or naay be of channd section as 
illustrated in Figs. 5 and 10. 

Hg. 5 represents a typical ^idl cross sec- 
tion lor a beam), joist or other sudk member, 
and comprises a chaimd^shqped reinfiHtrf 115 
concrete structure in tl^ preferred endjodi- 
ment The beam cross sartitm 41 of Hg. 5 
has te reinforcing st^ 40 disposed dietein 
in a suitable fashion for a reinforced concrete 
beam. The biHid wall 47 is preferably con- 120 
timMfus arwmd the internal portion <rf the 
d3annd oross section, whereby a trough is 
drfmed. Ttajs, when the team is disposed 
in its usual horizMttal position, rdnfomng 
sted is supported in the trou^, (see Fig. 7 125 
for example) and then the concrete is poured 
in and bonds it^ to die walls 47 in the 
fashion herelofMe mentioned. The beam 41 
is cast by provMing a mould of suitable shape, 
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whemn the portion of the mould or fonn slot 49 ^ch is cast into the beam shell 

defining the bond walls 47 is coated with a and secared in further engagement with the 

retaxder of the character mentioned above, insert 80. Where a stud is used, a nut 83 

and after the major portion <^ tiie beana stdl is secured in appropriate fashion. A washer 

5 41 has set the forms are removed and the 84 is advantageously employed to span the 70 

bond Wialls cleansed of the retaided-setting edges of ihc hole 49 in such fashion as to 

csmentidoos materiaL provide bearing surfaces between the nut or 

Fig. 6 represents a circular colimm or bolthead and the edges of the slot 49. 
other structural member \rfiich is formed in Fig. 10 represents one embodiment of a 
10 a fadiion similar to that mentioned above floor cast in accordance with the invention 75 
and is iUustrated to emphasize the wide using floor shells 61 vMdi arc shaped some- 
variety of stmctncal shapes and elements to what like channels with the web extending 
which the invention is applicaWe. For the past the confines of the channel flanges. In 
sake of convenience, the various structural this fashion, the web extensions form troughs 
15 portionsof the column in Fig. 6 are designated between the flanges of the floor shells 61 80 
by the same numbers employed in conneo- and a bond wall 67 is provided. Reinfoic- 
tion witik Figs. 3 and 4. ing steel 64 is provided in an appropriate 
Figs. 7—10 represent typical structural fashion. In fitting the floor shells 61 toge^er, 
assemHies. Fig. 7 is £elf-eiq)lanatoiy in light it is ordinarily necessary to cut one shell 61a 

20 of the foregoing and illustrates one manner longitudinally, or to cast a jhell 61a (rf different 85 

of dispoang the column and beam ceinfoidng width to provide an appropriate fit with the 

strf bars 34, 44. ^ beam 41 on at least one side of the structure 

Fig. 8 represents a capital, Le. a means being considered. 
<rf joining t^ms to a colrann by a filleted A conduit 69 may conveniently be formed 

25 jomt comprising a fillet shell 51 cast in using the floor shells 61 by diq>oang a slab 90 

a frusto-conical or frasto-pyramidal shape;, 68 on top of the space between the flanges, 

employing the prooeduies otttlined above. The The slab 68 advantageously has tapered edges 

fillet didl is psnrferably of reinforced concrete 68^ whereby a snug fit with the adjmning por- 

and is disposed witfi the small end down <m vons of the floor-shell is realized. The coo- 

30 top of a a>lnmn member 21 in such fashion duit 69 can be employed for electrical leads, 95 

that the cohmm bond wall 27 is aligned with water pipes, air canditi<Hiing ducts and the 

the fillet bond wall 57 to present a smootiily like. Jn the inaance of air conditioning ducts 

changing contour in the region oi the fillet it is preferred to provide a snaooth wall of the 

shelL Bams 41 (see Fig. 5) are mounted duct whereupon die bond wall constructi<m is 

35 atop the fillet shell with the bottom bond either omitted or Ae conduit space 69 is 100 

wall 47 coming into ali^iment with the fillet lined with an appropriate material such as 

bond wall 57. Hie ades 42, 46 of the a galvanized sheet metal, 
respective rig^t and kft hand beams extend It will be observed from Fig. 10 that the 

past their respective bottoms to qprproximately beam shell 41 has its inside edge 42^ made 

40 the centre line of the cohmm-fillet-beam substantially shorter than the opposing edge 105 

assembly of Fig. 8 where sides 42, 46 of 4€s whereby the floor shells and the floor 

eadi beam meet with their counterparts on 71 are readily accommodated, 
the other beann The arrangement of Fig. 10 advantageously 

After the elments thereof axe assembled provides a maximum thickness of the core 

45 in the fashion described, rdnfooing steel 34 member constituting floor 71 in those legions 110 

and 44 (Fig. 7) is di^sed in the cohinms where the precast sections adjoin eadi other, 

and beams and properly keyed one to another. Also, the hollow portion 69 is provided so that 

Thereafter concrete is poured into the core an efficient structural section results from 

sections of the bsuns and ccdumn so that having less material along the neutral axis. 

50 an integral core btrnded to all the shells Hie shell ribs or flanges may preferably 115 

is formed. On some occasions it may be extend verticaUy to a height appropriate for 

preferred to cast the fillet in place so that supporting "temperature steel" which is dis- 

there is really no fillet shell, but instead the poeed at rig^t angles to the shells to prevent 

entire fillet is int^pal with the colunm and craddng of the floor 71 due to temperature 

55 beam oHistruction. This is more complicated stresses^ For example, the temperature sted 120 

inaanuch as it requires siq>porting the beana may be laid dirccdy on top of the ribs thereby 

shells independentiy of the column during the eliminating the need for using "hi^ chairs" 

time that ^ preparations are being made cr "bolstm" for supporting the temperature 

for casting and also in that it requires the steel in place. Generally the slab 68 would 

60 construction of a form at the ate. be supported flush with die tops of the flanges 125 

Fig. 9 represents one manner of joining cr ribs so the temperature steel reinforcement 
a beam shell to a coluira when at least one . <an lay on top of the ribs, 
insert 80 is cast into the upper end of the Sintilarly, the placement of reinforcing 

ojlumn shell. The insert receives a btrft cr steel to oppose tensile stresses is simplified. 

65 stud 82 -Tfbidi is passed tlrongh a hole cr Such reinfcrcement is cast in the ^^bells 61, 130 
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or placed in the space between tlie ribs 
thereof to accomodate teosile forces acting 
akng the top or bottom of ^ am^osite 
floor stnictuce 61, 71. Thus sted can be 
5 easily placed to resist both poative and na- 
tive momentSw 

Conipression tests have been niade com- 
paring sample cohnnns having a smooth bond 
wall on the one hand with an exposed aggie- 

10 gate bond wall on the other hand, Hiese 
tests reveal that the smooth bond wall colnmn 
failed at lower loads and unit stress than did 
die exposed aggregate bwid wall san5>les. 
Moreover, the e^>osed aggregate brad wall 

15 samples failed m the das^cal fadnon aloa^ 
a |dmie rgjonesenting the condjmaticHi of cont- 
ptesdon and shear f orees acting oai the cross 
secdon oi the oohmm. RxrthemicHe^ the ex- 
posed aggregate braid wall sanq>les failed as 

20 a nnit as if they Imd been cast in oaie paece, 
whereas^, the samples having a smooth bond 
wall tended to shdl or q)all v^ier^ sections 
of the outer shdl hrtAat away ftom» the owe 
b^ore or at f aihne. 

25 A wide ntmtber <rf retardeos arc ^ypiicaWe 
in the oourse of pracddu^ the present inven- 
thm. These are conunerdally available for 
use under varying weather OMiditions, with 
different OEments, and the like. Several le^ 

30 tarders have been menticmed above. Odieir 
r^aideis inchide starches or cellnlose pro- 
ducts, adds or salts or acids commning one 
or more hydroxyi gnn^js, and caibohydxates, 
to name a few. Qa occasion a retarder may 

35 be one of the p!nq>arati(His nsed in retarding 
the setting of oil wdl cementing shirries. A 
gener^ized discus^cm of retardas and their 
tKe is found in "Adnuxdnes for CoBQcrwe" 
in the Odtober, 1954 Journal of Hie American 

40 GraicretB Institme (Vol 26, No. 2, 113). 
Tlie present in v en tiou ^ers a nranber <rf 
advantages over the cast-in-place craicrete^ 
that is, plastic concrete which is fonned by 
assenrfjiing forms in situ and castii^ the conr 

45 aete. These have been rather generally nrcn- 
tiraied above. Faster amstruction is realized 
becaiHe the present invention dhnlnates <hi- 
MtB thne spent building and remo^i^ fonns, 
and because the ^ell-androore tedmique is 

50 less sul^ect to such uncratrollable conditions 
such as weadicr, labour diqputo;, and the Hka 
Lower ooste may be realised by piacticing 
the present nivention because fcss on-sited 
labour is require;, tiore is Htrie or no necessity 

55 tofinishtheconcreteby rui^ftnngitor thelike;, 
and dean^ costs arc lower as there is 
generally less dittter at the constmctiGai ate 
due t o havin g fonmng materiab and equips 
ment strewn around. 

60 TTie present inventicHi more readOy achieves 
bettser apfeaiance in the course of creadng 
a pardcdiar structure, 1^ oomparison with 
the cast-^n^plaoe procedure. For (me thing, 
the fomis can be more rigidly s u pported v^nk 

$S casting the ^leH, hence the flexii^ or bd^ix^ 



of the forms is tes Hkely to occur and <mce 
the ^dl setSi the core does not cause it to 
bulge. Aggr^te is not exposed at the outer 
surfaces because there is no leaking cf grout 
from the forms, since dierc are no icnas by 70 
xca^m of the shell l^ng used in the manner 
•<Jescr2)ed, Alsoj, in9>iDved appearance is 
realised by using fine aggyi^ate for die shell 
and coarse aggregate for the core. 

The presait nwention also offers advantages 75 
ovj precast concrete becaiBe of lower haidiiffi 
and erection costs realised by the lighter 
weigju: of the shells to be handled, the use 
^ smaller, lighter eqmpmait— in itseilf 
ci^per— to handle the same, and also jm^- 80 
vides an equal or better appearance for sob- 
aannally die same reasons mentioned above. 
A furdier advantage over precast omcrcte is 
realised in the simplified fadmm of acconih 
0ishing permanent ocdmzm to beam omneo 85 
tiOTs because precast concrete ftcquendy i^- 
quires the welding of stral togpdttr m 
<wder to n iaint ;i m the connecticHis in a 
permanent state. The present invention by 
contrast, provides an integral core bonded to 90 
the ^ttU, dms estabii^rmg die pemment am- 
nection. 

While the inventi<» has been described in 

omsiderable detail in the foregoing spedfica- 

tim^ it is to be understood that rariwis 95 

dMges nray be made in its emdjo^rants 

wmout departmg from the OTpe of the daims 
appended hereto. 

WHAT WE CLAIM IS:— 

1. A nmediod of building a conorece stxuc- 100 
turc <foniKd of a number of concrete aMs 
interoonneoed by a core bonded to inner walls 

of the shells, can^wiang the steps of aligning 
the shells in die structure so that they f omu 
a core receiving chamber and pouting con- 110 
Crete into the cowe ireoeiving chan±er in 
juxtaposed mrimate bondii^ relation wrdk Ae 
mner walls of the shells wherein die shdls 
are eadi fcnmed by assembling a mnxAxx of 
forms to define die shdl, applying a retarder 105 
to diat portion of the forms defining die innegr 
walls of the concrete sheK, pouring concrete 
into the forms, allmving the amcrete lo set 
imtil the mam portion of the ctmcrete shdl 
^ ^ ^"^^°^y ^ permit removal <^ ihe 115 
fonns, cemoving the forms from d^ concrete 
shefl and removing cementitions material and 
retarder from the inner walls of the concrete 

shell thereby eiqpo^ the ^gregate en]d)edded 

m the set concrete. |2o 

2. A metiiod accordmg to damn 1 ^rfierein 
said removing step indcdes washing die re- 
tarded OEOKntitious material away with a 
stream of water. 

3. A nreahod aoccHding to daim 1 or 2 125 
induding the step of inserting reir^wcing 
^ad in die fwm before the first step of 
poming. 

4. A naeihod according to claim 1, 2 or 3 
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including the seep of inserting reinforcing 
aed in the ooee-ieceiving space befoie die 
seccmd step <^ pouring. 

5. A method of building a prestressed, xe- 
infcrced conciete structure according to ckdmi 
4 wherein a force is ^plied to the reinforcing 
stEsl at a predetmnined time rdadve to the 
setting ai we concrete. 

6. A method of bmlding a concrete structure 
snbstantially as herein described with refer- 
aioe ID the accompanying drawings. 



7. A concrete structure made according to 
any one of the preceding daims. 
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_ This drawing Is a reproduction of 
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